











of constructivism, according to which children should be active
participants in the learning process and construct their knowledge
basedonexperience.Forblindorvisuallyimpairedchildren,science
educationmethodsandeducationaltoolsmustbeadaptedaccording
























throughout	 the	European	educational	 systems.	With	 the	development	
of	 inclusion,	 blind	 and	 visually	 impaired	 children	 introduced	 special	



























Services-catalogue	 database	 (COBISS.SI),	 using	 the	 following	 key-
words:	‘blind’,	‘blindness’,	‘visual	impairment’,	‘preschool’,	‘primary	
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Science education in the early years
The importance of science education
From	 an	 early	 age,	 children	 have	 an	 instinctive	 natural	 need	 to	






shells,	 earthworms	 and	 other	 garden	 plants	 and	 animals	 (Conezio,	
French,	2002;	Katalinič,	2010;	Mantzicopoulos	etal.,	2008;	Trundle,	
2010;	Tu,	2006).	By	playing,	children	observe	and	imitate	natural	phe-
















science	 education	 program	 (Tu,	 2006).	 Such	 a	 combination	 leads	 to	
all	students	acquiring	a	solid	foundation	of	basic	scientific	knowledge	
and	skills.	Importantly,	this	includes	a	coherent,	well-designed	curricu-




attitude	 towards	 science,	besides,	 fosters	 the	ability	 to	grasp	abstract	
ideas	and	discover	nature	while	solving	problems	in	a	logical	and	scien-
tific	way	(Eshach,	Fried,	2005;	Krnel,	2008).	Consequently,	children’s	













Effective approaches of science education in  
preschool and primary school period
The	traditional	way	of	teaching	science,	in	which	a	teacher	plays	
an	active	role	in	the	classroom	and	students	listen	passively,	has	been	
replaced	 in	 recent	 decades	 by	 modern	 didactic	 approaches	 (Skribe-
Dimec,	 2009;	 Trundle,	 2010),	 predominantly	 the	 constructivist	 phi-
171
















An	 important	didactic	 approach,	based	on	 the	principles	of	 con-
structivism,	is	inquiry-based	learning	(Marentič	Požarnik,	2020).	The	
central	idea	of	the	“guided	inquiry”-approach	is	that	the	individual	ac-
quires	 knowledge	 through	 his/her	 own	 experience	when	 actively	 in-
volved	 in	 the	 learning	 process.	Besides,	 it	 strengthens	 the	 children’s	
sense	of	work	 responsibility	 and	 increases	 their	motivation.	This	 ap-









Blindness and visual impairments
































Table 1. Categories	 of	 visual	 impairment	 based	 on	 World	 Health	
Organisation	 classification	 (WHO,	 2021)	 and	 on	 classification	 of	
American	Optometric	Association	(2021)	and	of	National	Eye	Institute	
of	the	National	Institutes	of	Health,	USA	(2020).






II. severe 5	%	-	10	%	(6/60	–	3/60) 10°-20°
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Blindness <	5	% <	10°






















Perception of the world by blind and/or  
visually impaired children
For	most	people,	visual	abilities	enable	them	to	move	and	live	in-
dependently	 in	 the	world,	and	 to	 read,	write,	draw,	observe,	measure	










information,	but	 the	dominant	 sense	 is	 the	sense	of	 touch	and	 tactile	
communication	(Milković,	Šupe,	2013)	which	is	a	proximal	sense	and	
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General teaching for blind and/or  
visually impaired students
In	 teaching,	 it	 should	be	 ensured	 that	blind	or	visually	 impaired	
students	retain	sensory	images	of	objects	as	long	as	possible	over	the	












tional	 tools.	 It	 is	 also	 recommended	 that	on	 the	basis	of	 the	abilities	
and	characteristics	of	a	blind	or	visually	impaired	student,	the	teacher	
divides	the	teaching	content	into	smaller	units	and	regularly	re-assesses	
whether	 the	 student	 truly	 understands	 the	 subject	matter,	 pays	 atten-
tion	 to	all	 steps	of	 the	cognitive	process,	and	gives	priority	 to	multi-
modal	 forms	 of	 teaching	 and	 considers	 different	ways	 of	 presenting	
knowledge.	If,	however,	despite	all	adjustments,	knowledge	gaps,	lack	
of	motivation	or	poor	organization	of	learning	occur,	it	is	necessary	to	
involve	 additional	 professional	 help,	 like	 special	 inclusive	 educators	
(Florjančič	etal.,	2003).
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When	 teaching	 a	 blind	 or	 visually	 impaired	 student,	 the	 teacher	
must	 follow	 certain	methodological	 and	 didactic	 principles:	 (1)	 loud	
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Teaching science to children with blindness  
and/or visual impairments
Active involvement in science classes
Many	researchers	and	educators	believe	that	science	is	an	impor-
tant	area	for	students	with	special	needs	(Mastropieri,	Scruggs,	1992;	
Norman	et al.,	 1998),	 and	 therefore	 also	 for	 students	with	 blindness	
or	visual	impairments.	By	learning	science,	children	not	only	acquire	
scientific	knowledge	and	are	educated	in	science,	but	also	discover	their	
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should	be	 trained	 in	 the	use	of	 resource	materials	and	adaptive	 tech-
nologies	(Kumar	etal.,	2001).








Teaching	blind	or	 visually	 impaired	 children	 can	be	 a	 particular	
challenge	for	a	 teacher.	With	high	quality	methods	and	support,	such	
as	adaptation	of	didactic	 tools	and	a	certain	degree	of	 individualized	
teaching,	 such	a	student	can	be	 fully	 involved	 in	a	science	class	and	
participate	easily	in	the	inclusive	learning	process	(Dion	etal.,	2000;	
Martin	etal.,	2014).

















similar	 to	 the	 real	 image	of	 an	 object	 or	 concept	 (Kermauner,	 2004;	
Martin	etal.,	2014).	In	science	class	while	experiential	and	kinaesthetic	
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the	procedure	 for	conducting	various	 scientific	experiments.	 In	order	













Examples of active participation using adapted tools
The	 literature	 shows	 that	 a	 considerable	number	of	 studies	have	
been	conducted	involving	these	students	in	the	active	learning	of	sci-
ence,	especially	in	the	lower	grades	of	primary	school	(Beck-Winchatz,	
Ostro,	 2004;	 Beck-Winchatz,	 Riccobono,	 2008;	 Jones	 et al.,	 2006;	
Wagner,	1995).	However,	research	and	experiments	on	the	integration	
of	blind	or	visually	impaired	students	have	been	prepared	and	evaluated	































ics	 experiments,	 into	 tactile	 information	 on	 the	 screen	 surface	 of	 a	
blind	student’s,	similar	to	the	Braille	principle.	Baughman	and	Zollman	
(1977)	 report	 about	 an	 experimental	work	with	 a	 student	 of	 physics	
with	congenital	blindness	who,	with	the	help	of	adaptations	of	simple	
technical	aids	such	as	a	bar,	scales,	measuring	cups	and	a	board,	was	
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to	help	all	students	enrolled	in	science	teaching	to	understand	the	se-
lected	physics	 content	 (Okcu,	Sozbilir,	 2019).	Azevedo	et al.	 (2014)	
described	adapted	physical	experiments	in	the	field	of	optics	in	which	
teachers	use	a	laser	to	explain	the	phenomenon	of	refraction	and	reflec-












In	 addition,	 various	 studies	 report	 on	 adjustments	 of	 chemistry	
teaching	methods	 and	 didactic	 tools	 for	 blind	 and	 visually	 impaired	
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Similar	 to	 astronomy,	 biology	 encounters	 objects	 that	 cannot	 be	
truly	touched	and	felt.	While	in	astronomy	lessons	with	unimaginably	




































































































for	 blind	 and	visually	 impaired	 students,	 especially	 for	 better	 under-
standing	their	surroundings.	The	research	describes	adapted	tools	and	
methods	of	teaching	science	on	different	educational	levels,	but	in	order	













scientific	 knowledge	 actively	 and	 without	 misconceptions,	 enabling	
them	to	have	successful	and	high-quality	education.
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djece i djece s oštećenjima vida kako bi im se omogućilo aktivno sudjelovanje
u procesu učenja. Cilj ovoga rada je opisati posljednje spoznaje o aktivnom
i istraživačkom učenju slijepe djece i djece s oštećenjima vida u nastavi
prirodoslovnogpodručjateotklonitipostojećezablude.Nadalje,radpredstavlja




Ključne riječi:aktivno učenje, prilagođeni odgojno-obrazovni alati, sljepoća,
inkluzija,oštećenjavida
